Regulation of the promoter of CUG triplet repeat binding protein, Cugbp1, during myogenesis.
CUG triplet repeat binding protein, CUGBP1, plays a critical role in the development of skeletal muscle pathology in patients with Myotonic Dystrophy 1 (DM1). In this paper, we have characterized transcriptional regulation of mouse Cugbp1 gene during normal myogenesis. There are several Cugbp1 mRNA species with variable 5' ends. We found that these mRNA species have different patterns of expression during myogenesis. Isoforms 1 and 2 are mainly expressed in myotubes, while expression of isoform 3 is increased during transition of myoblasts to myotubes and during transition of myotubes to myofibers. We have cloned a short region of the Cugbp1 promoter, which is responsible for the regulation of the isoform 3, and have identified within this region three different transcription start sites. This promoter region exhibits high activity in myoblasts and the activity of this region is significantly increased in myotubes. The Cugbp1 promoter contains three E-box elements. A mutation of one of the E-boxes, E(3), significantly reduces activity of the Cugbp1 promoter. Gelshift and ChIP assays showed that E(3)-box is occupied by E12, CBP and p300 proteins in myoblasts, while in differentiated myotubes this element is occupied by myogenin, E12 and p300. The binding of myogenin to the Cugbp1 promoter correlates with activation of the promoter during differentiation. Our data show that myogenin is a key regulator of the Cugbp1 promoter since overexpression of myogenin increases the activity of the Cugbp1 promoter; while the inhibition of myogenin reduces activity of the Cugbp1 promoter. These data show that transcription of Cugbp1 gene in muscle is regulated by myogenin and E proteins and suggest that the co-operation of several transcription factors is important for the activation of the Cugbp1 promoter.